Carrier-mediated uptake of lactate in rat hepatocytes. Effects of pH and possible mechanisms for L-lactate transport.
The rate of uptake and the distribution ratio between intra- and extracellular compartments of L- and D-lactate were studied in hepatocyte preparations from fed rats. L- and D-lactate uptake apparently depended on both passive diffusion and carrier-mediated components. The apparent Km of the high-affinity carrier for L-lactate was in the range of 1.8 mM. The reciprocal competitive inhibitions between isomers of lactate suggest that L- and D-lactate might be transported by distinct carriers. Lactate transport was inhibited by various anions; pyruvate was the most potent anion, whereas only high concentrations of ketone bodies were effective. Acidic extracellular pH enhanced lactate uptake, this effect being more pronounced for L-lactate. At low pH, L-lactate was concentrated into hepatocytes, but its affinity for the carrier appeared unchanged, suggesting the existence of a process gaining energy from the pH gradient across the cell membrane. In the hypothesis of a lactate/H+ symport, the affinity for H+ was not dependent on lactate concentration and the apparent Km for H+ corresponded to a pH of 7.34. No trans-stimulation of lactate uptake after prior loading of the cells with pyruvate or lactate was observed. The present data suggest that, at physiological concentrations, lactate uptake by the liver might be largely carrier-mediated and the rate of transport across the liver cell membrane may be of a magnitude relatively comparable to the rate of metabolism.